A microinjected COL7A1-PAC vector restores synthesis of intact procollagen VII in a dystrophic epidermolysis bullosa keratinocyte cell line.
Dystrophic epidermolysis bullosa (DEB) comprises a family of inherited blistering skin disorders for which no corrective therapy currently exists. In the most severe form, the Hallopeau-Siemens subtype (RDEB-HS), the epidermal adhesion protein collagen VII is absent from the skin as a consequence of null mutations in the COL7A1 gene. In order to develop an ex vivo gene therapy approach for DEB, we aimed to restore expression of intact procollagen VII in RDEB-HS keratinocytes. The entire human COL7A1 locus in a P1-derived artificial chromosome (PAC) was transferred to RDEB-HS keratinocytes by microinjection, after which sustained biosynthesis and secretion of procollagen VII was detected for 1 year in vitro. Protein chemical analysis demonstrated that the chain composition, domain structure, N-glycosylation and protein folding of the newly produced procollagen VII were similar, if not identical, to its authentic counterpart, indicating that transgenic procollagen VII was structurally normal. These data demonstrate a "proof of principle" for genomic DNA vectors as a means of restoring collagen VII production in RDEB-HS skin and help develop future gene therapy protocols.